Abstract. Elevations 
Within the last decade, the radioassay of serum total thyroxine (T4) has been widely used to sepa¬ rate hyperthyroid from euthyroid persons. At the same time, this technology has allowed detection of a rather confusing array of subjects with hyperthyroxinaemia who are not clearly thyrotoxic.
The prelinimary findings from one such patient were briefly reported earlier (Maxon et al. 1980) although the nature of the abnormality was not clear. The detailed results of his evaluation and of subsequent studies of his family members form the basis for this communication.
Materials and Methods
The majority of the methods used is outlined in Table 1 . In addition, high affinity TBG sites were assessed in diluted serum (1:50) (Table 4) .
Results and Discussion
Several familial forms of euthyroid hyperthyroxinaemia due to aberrations in T4-binding have been (Table 5) . Refetoff et al. (1967) reported a familial syn¬ drome characterized by euthyroidism in the pre¬ sence of high plasma levels of thyroid hormone, possibly due to a decreased affinity of cellular nuclear receptors for thyroid hormone (Bernai et [125I] T4 distribution in serum from the proband. is« (Bode et al. 1973 ) and in familial forms (Agerbaek 1972; Lamberg et al. 1978) . Addi¬ tional studies of cellular nuclear receptor binding of thyroid hormones by Liewendahl et al. (1978) and Liewendahl (1976) (Nicoloff et al. 1972) , increased free T4 would be expected to result in increased T3 and rT3 production if the conversion were normal. All of the affected subjects had T3 levels which were within the normal range and which were not sig¬ nificantly different from those in their nonaffected relatives (Table 3 ). All but one of the affected subjects had normal rT3 levels, and the single minimially elevated rT3 level was within the upper limts of normal when the analysis was re¬ peated using a different antibody. However, the rT3 concentration in the subjects with abnormal free T4 values were significantly higher than those in the subjects wiht normal free T4 values (Table 3) . The circulating levels of the rT3 metabolities 3'5'T2 (Smallridge et al. 1979 ) and 3'Tt (Burman et al. 1978) in the available subjects were within normal limits ( (Sterling 1979a,b) . In this setting, any 'inappropriateness' would seem to be in the amount of T4 required to maintain a euthyroid state rather than in TSH secretion as has been indicated recently (Gershengorn 1981) . These observations suggest that the primary ab¬ normality is a subtle, selective, familial impairment in T3 production from T4 in which the affected subjects apparently require significantly higher free T4 levels than normal subjects to maintain adequate T3 levels. The possibility of a non-nuclear receptor and/or a post-receptor defect may not be excluded.
